Medical image segmentation plays an important role in diagnosis and various medical evaluations. Detection and segmentation of Brain tumor accurately is a challenging task. Different kinds of segmentation algorithms have been proposed for image segmentation. In this paper, a method is proposed that integrates advanced K-Means clustering and marker controlled watershed segmentation algorithm for MRI images of brain. The Enhanced K-means clustering is used to produce a primary segmentation of the image before applying marker controlled watershed segmentation algorithm to it. It has been shown that proposed method is able to eliminate over segmentation problem which generally occurs in case of conservative watershed algorithm.
INTRODUCTION
Image segmentation is the division of an image into different regions, each possessing particular properties. In a segmented image, the elementary picture elements are the connected sets of pixels belonging to the same region. Once the image has been segmented, the processing can be done on each of the regions. Image segmentation is therefore a key step towards the quantitative interpretation of image data [1] .
Segmentation of intensity images usually involves five main approaches, namely threshold, boundary detection, region-based processing, pixel intensity and morphological methods. In this paper, we have integrated one of the region based approach known as clustering and a well known morphological approach to segmentation, known as watershed algorithm [2] . This paper describes the detection of the brain tumor by segmentation using proposed technique. The processing of magnetic resonance images (MRI) is one among the parts of the image processing in medical field. MRI is an essential process for detection and diagnosis of any brain abnormalities or lesions. This process is performed visually by trained radiologists with a significant degree of precision and accuracy. Accurate segmentation is still a challenging task because of the variety of the possible shapes, locations and image intensities of various types of problems and protocols [3] . Computerized segmentation may help the radiologists to segment the region of interest precisely. Thus image segmentation becomes more significant while normally dealing with medical images. The proposed technique can be efficiently applied to detect and extract the brain tumor from MRI image [4] . A brain tumor is an abnormal growth of cells within the brain, which can be cancerous or non-cancerous (benign).It is defined as any intracranial tumor created by abnormal and uncontrolled cell division, normally either in the brain itself (neurons, glial cells (astrocytes, oligodendrocytes, ependymal cells), lymphatic blood vessels), in the cranial nerves (myelin-producing Schwann cells), in the brain envelopes (meninges), skull, pituitary and pineal gland, or spread from cancers primarily located in other organs (metastatic tumors) [5] . A brain tumor takes up space within the skull and can interfere with normal brain activity. It can increase pressure in the brain, shift the brain or push it against the skull, and/or invade and damage nerves and healthy brain tissue. The location of a brain tumor influences the type of symptoms that occur. Identifying the presence of a brain tumor is the first step in determining a course of treatment.
BACKGROUND AND RELATED WORK
Diagnostic imaging is an invaluable tool in medicine. Magnetic resonance imaging (MRI), computed tomography (CT), digital mammography, and other imaging modalities provide an effective means for non-invasively mapping the anatomy of a subject. These technologies have greatly increased knowledge of normal and diseased anatomy for medical research and are a critical component in diagnosis and treatment planning. The growing size and number of medical images have necessitated the use of computers to facilitate processing and analysis. In particular, computer aided algorithms for the demarcation of anatomical structures and other regions of interest are becoming increasingly important in assisting and automating specific radiological tasks. These algorithms, called image segmentation algorithms, play a vital role in numerous biomedical-imaging applications, such as the quantification of tissue volumes, diagnosis, localization of pathology, study of anatomical structure, treatment planning, and computer-integrated surgery. A variety of examinations are performed to diagnosis a brain tumor. Magnetic resonance imaging (MRI) and computed tomography (CT or CAT scan) are the most common types of scans used to diagnose brain tumors. Both MRI and CT scan use computers to create detailed images of the brain. The other methods include PET (Positron Emission Tomography) scan, DTI ( Diffusion Tensor Imaging ), MRS (Magnetic Resonance Spectroscopy) scan and biopsy (tissue sample analysis) [6] [7] .
The computer-assisted diagnostic methods are robust and significantly faster. These methods assist the radiologists in fast diagnosis and further treatment planning. They are capable of producing better results as compared to traditional methods.
Anil z chitade et. al. [9] presented a novel image segmentation based on color features with k-means clustering unsupervised [12] proposed a simple and efficient implementation of Lloyd's algorithm, which we call the filtering algorithm before applying K means. Ahmad el allaoui et al. [16] proposed some improvements to watershed algorithm based on the mathematical morphology in order to get over difficulty of over segmentation. Amir Shahzad et al. [17] presented an algorithm which is based on merging watershed result with enhanced edge detection result. Petros Karvelis et al. [18] proposed a novel segmentation method that tackles the problem of touching-overlapping group of chromosomes.
So far, a number of methods have been developed with the aim to identify the distinct region of objects in the image. This work aims to make a combination of enhanced K-means clustering and improved watershed algorithm used for image segmentation to remove the over segmentation problem in the segmented images. This algorithm has better ability of segmentation and solving over-segmentation problem [8] .
Before using improved watershed segmentation method, the image was enhanced using morphological operations and then segmented primarily using K-means clustering method which becomes enhanced K-means clustering algorithm.
PROPOSED METHODOLOGY
The computations for proposed method are compiled using MATLAB Image Processing Toolbox. The proposed methodology is a two stage process. The first process uses enhanced K-means clustering to produce a primary segmentation of the input image, while the second process applies the marker controlled watershed segmentation algorithm to the primary segmentation to produce the final result of segmentation.
K-Means Clustering
K-means clustering algorithm, which is an unsupervised method, the idea is to classify a given set of data into k number of disjoint clusters, to provide us with a primary segmentation of the image. It is observed that there are many regions with similar intensities in a MR image of the head, which result in many local minima that increases over segmentation, when we apply the watershed algorithm. The coarse areas are smoothened in the primary segmentation. K-means clustering is used because it is simple and has relatively low computational complexity. In addition, it is suitable for biomedical image segmentation as the number of clusters (K) is usually known for images of particular regions of human anatomy. MR image of the head generally consists of regions representing the bone, soft tissue, fat and background. Further the K-means algorithm can be slightly modified to produce better results for primary segmentation [9] [10] .
Enhanced K-Means Clustering
Morphological reconstruction before applying the basic Kmeans algorithm gives better results than the direct application of basic k-means algorithm .Morphological reconstruction is used to enhance the clusters formed in the image. Morphological processing is based on the set theory to provide basic tools to deal with images for filtering, thinning and pruning operations that are useful for the description of region shape involving boundary and skeleton representation. Dilation and erosion are the two fundamental operations in morphological processing. Our Morphological processing algorithms are based on the specific combination of the dilation and erosion operations. We have used morphological techniques called "opening-by-reconstruction" and "opening -closing-byreconstruction" to clean up the image.
Opening is an erosion followed by dilation, while opening-byreconstruction is an erosion followed by a morphological reconstruction. Opening-by-reconstruction is computed using imerode and imreconstruct command in Matlab. Next closingby-reconstruction is computed using imdilate followed by imreconstruct command in MATLAB [11] [12] [13] .
Watershed Algorithm
The concept of Watersheds can also be used for image segmentation. There are different algorithms to compute watersheds. Watershed algorithm is sensitive to weak edges. Although it overcame the shortcomings of traditional segmentation method for losing the weak edge, but it could also detect low contrast change in the region of symmetrical area, resulting in over segmentation problems. Therefore, in the application of watershed image segmentation algorithm, image preprocessing or post-processing are often made to limit the number of the regions and the gradient magnitude is obtained by applying the prewitt operator. Further the improved watershed method has been applied known as Marker Controlled Watershed Segmentation Algorithm [14] .
Marker Controlled Watershed Segmentation Algorithm.
Segmentation using the watershed transforms works well if we can identify, or mark, foreground objects and background locations. Marker-controlled watershed segmentation follows this basic procedure: 1. Compute a segmentation function. This is an image whose dark regions are the objects we are trying to segment. 2. Compute foreground markers. These are connected blobs of pixels within each of the objects. 3. Compute background markers. These are pixels that are not part of any object. 4. Modify the segmentation function so that it only has minima at the foreground and background marker locations. 5. Compute the watershed transform of the modified segmentation function [15] [16] .
RESULTS
This section presents our results on the segmentation of brain tumor done with the help of proposed technique. The enhanced K-means clustering algorithm is used to improve the accuracy of the segmentation from the target area. The use of enhanced K-means clustering before applying marker controlled watershed segmentation algorithm has achieved the objective of reducing the problem of over segmentation when applied to MR brain images. The foreground objects and background objects are marked by opening followed by closing by reconstruction. After this operation, limited number of region minimum is obtained which helps in separating the region of interest from rest of the image. The analysis of results show that the proposed method can effectively segment the tumor part of different sizes and shapes and is precise, simple and robust. The segmentation results for three Brain MR Scan images are shown in Fig.1, 2 and 3. 
FUTURE SCOPE
Medical image computing has become one of the most challenging fields in medical informatics. Furthermore, in the field of software-assisted and navigated surgery medical image computing methods play a key role and have opened up new perspectives for patient treatment. These methods enable new insights into the patient's image data and have the future potential to improve medical diagnostics and patient treatment. We have referred to the most commonly used radiological modalities for imaging anatomy. Most of the concepts described could be valid for other imaging techniques as well. Also further developments are needed to increase the rank of computerization, precision and robustness. 
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